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Abstract  The  ﬁrst  line  imaging  of  the  non-traumatic  brachial  plexus  is  by  MRI.  Knowledge  of
the anatomy  and  commonest  variants  is  essential.  Three  Tesla  imaging  offers  the  possibility
of 3D  isotropic  sequences  with  excellent  spatial  and  contrast  enhancement  resolutions,  which
leads to  time  saving  and  quality  boosting.  The  most  commonly  seen  conditions  are  benign
tumor lesions  and  radiation  damage.  Gadolinium  is  required  to  assess  inﬂammatory  or  tumour
plexopathy.  MRI  data  should  be  correlated  with  FDG-PET  if  tumor  recurrence  is  suspected.
© 2013  Éditions  françaises  de  radiologie.  Published  by  Elsevier  Masson  SAS.  All  rights  reserved.
The  main  function  of  the  brachial  plexus  is  the  sensorimotor  innervation  of  the  arm.  The
problem  with  the  clinical  examination  and  suboptimal  electromyography  is  that  these  only
very  rarely  establish  the  type  and  precise  site  of  the  lesion  [1]. MRI  is  the  reference  inves-
tigation  for  identifying  and  studying  a  variety  of  plexus  problems  because  of  its  excellent
spatial  and  tissue  resolution  [2—5].
After  reviewing  the  normal  anatomy  of  the  BP  and  its  MRI  appearances,  we  will  describe
the  technical  ﬁndings  and  limitations  of  MRI.  We  will  then  describe  the  features  of  the  main
neoplastic  and  inﬂammatory  diseases  and  those  seen  in  the  thoracic  (Q2)  outlet  syndrome.Anatomy
The  pulmonary  apical  region  is  complex  and  contains  vascular,  neuronal,  lymph  nodes  and
muscle  structures.
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Figure 1. Diagram representing the components of the brachial
plexus: the roots (C4 to T1), trunks (superior trunk, ST; middle
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The  brachial  plexus  arises  from  the  cervical  spinal  cord
nd  extends  to  the  axillary  region  [6,7].  The  roots  of  the
lexus  are  formed  by  the  union  of  the  anterior  branches  of
he  last  four  cervical  nerves  (C5  to  C8)  and  the  ﬁrst  thoracic
erve  (T1).  These  roots  then  cross  the  thoracic  (inter-
calene)  outlet,  which  is  triangular  in  shape  and  formed
nteriorly  by  the  anterior  scalene  muscle,  posteriorly  by  the
iddle  and  posterior  scalene  muscles  and  inferiorly  by  the
ubclavian  artery  and  the  dome  of  the  apex  of  the  lung.
hree  trunks  are  then  formed  in  the  lower  part  of  the  neck:
he  superior  trunk  formed  by  the  joining  of  the  C5  and  C6
erve  roots,  the  middle  trunk  which  is  a  continuation  of  the
7  nerve  root  and  the  inferior  trunk  formed  by  the  union  of
he  C8  and  T1  nerve  roots.
These  trunks  pass  behind  the  clavicle  and  subclavian  mus-
le  and  cross  the  cervicoaxillary  canal.  Each  then  divides
nto  anterior  and  posterior  branches.  The  group  of  six
ranches  form  three  bundles  which  are  named  according  to
heir  relationship  with  the  axillary  artery:  the  posterior  bun-
le  formed  from  the  union  of  the  posterior  divisions  of  the
hree  trunks,  the  lateral  bundle  formed  by  the  union  of  the
nterior  divisions  of  the  superior  and  middle  trunks  and  the
edial  bundle  which  extends  the  anterior  division  of  the
nferior  trunk.
The  collateral  and  terminal  branches  of  the  brachial
lexus  divide  into  supraclavicular  and  infraclavicular  parts:
he  supraclavicular  branches  stem  from  the  ventral  roots
f  the  spinal  nerves  and  the  trunks  of  the  brachial  plexus
nd  are  formed  from  the  dorsal  scapular  nerve,  the  long
horacic  nerve,  the  subclavian  muscle  nerve  and  the  supras-
apular  nerve.  The  infraclavicular  branches  of  the  plexus
rise  from  the  three  bundles.  The  posterior  bundle  divides
nto  the  radial  nerve  and  the  axillary  nerve.  The  lateral
undle  divides  into  the  lateral  pectoral  nerve,  musculocu-
aneous  nerve  and  lateral  root  of  the  median  nerve  whereas
he  medial  bundle  divides  into  the  ulnar  nerve,  the  medial
oot  of  the  median  nerve,  the  median  pectoral  nerve,  the
edian  cutaneous  nerve  of  the  upper  arm  and  the  medial
utaneous  nerve  of  the  forearm  (Fig.  1).
The  anterior  scalene  muscle  is  an  important  anatom-
cal  landmark  in  imaging  for  the  purposes  of  analysing
he  brachial  plexus.  Coronally,  this  muscle  separates  two,
nternal  and  external,  regions.  The  internal  lateral  verte-
ral  space  principally  contains  the  roots  and  trunks  of  the
rachial  plexus.  Outside  of  the  scalene  area,  the  bundles
ass  around  the  dome  of  the  apex  of  the  lung.  The  plexus
tructures  lie  in  a  coronal  or  oblique  coronal  plane  poste-
ior  to  the  plane  of  the  subclavian  artery.  The  middle  and
osterior  scalene  muscles  are  found  behind  the  plane  of
he  plexus.  On  a  sagittal  view  the  anterior  scalene  muscle
elineates  two  regions.  The  most  anterior,  prescalene  plane
ontains  the  subclavian  vein  and  small  lymph  nodes.  Behind
he  anterior  scalene  muscle,  above  its  insertion  onto  the
pper  edge  of  the  ﬁrst  rib,  known  as  the  Lisfranc  tubercle,
he  pre-plexus  subclavian  artery  lies  anterior  and  superior
o  the  dome  of  the  apex  of  the  lung.
Anatomical  variants  are  common.  The  brachial  plexus  can
eceive  the  anterior  branches  of  C4  or  T2  then  forming  a
‘preﬁxed’’  (C4  to  C8)  or  ‘‘post-ﬁxed’’  (C5  to  T2)  plexus.  In
he  second  of  these  variants,  the  inferior  trunk  may  then  be
ompressed  by  the  ﬁrst  rib.  Variations  in  the  formation  of
runks,  dividing  branches  and  bundles  and  in  the  anatomical
v
a
vrunk, MT; inferior trunk, IT), divisions, bundles, (lateral bundle,
B; posterior bundle PB; medial bundle, MB) and terminal branches.
elationships  with  the  axillary  artery  or  scalene  muscles  are
lso  found,  although  the  anatomy  of  the  terminal  branches
enerally  remains  unchanged.  Variants  such  as  supernumer-
ry  scalene  muscles,  ﬁbrous  bands  from  the  cervical  ribs  or
n  enlarged  C7  transverse  process  can  cause  thoracic  outlet
yndrome.
RI protocol and normal appearances
t  is  not  possible  to  establish  a  standard  protocol  applica-
le  to  all  investigations  and  so  the  choice  of  sequences  and
arameters  depends  on  the  indication,  technical  capacity  of
he  instruments  and  patient  constraints.
The  protocol  we  use  in  our  establishment  is  summarized
n  Table  1.
Using  a  double  antenna  for  the  neuro-cervical  area  [Q6]
nd  the  upper  part  of  the  chest  compensates  for  the  lack
f  signal  from  the  shoulders.  The  patient  is  positioned  lying
n  his/her  back,  arm  lying  along  the  length  of  the  body.
mages  are  taken  in  slow,  shallow  respiration.  Cardiac  and
espiratory  synchronization  methods  have  been  described
n  the  literature  although  they  are  not  performed  routinely
ecause  they  increase  the  acquisition  times  [8].  In  addition,
espiratory  and  cardiac  artifacts  are  very  troublesome.
The  appearances  of  the  brachial  plexus  at  1.5  and  3  Tesla
ave  been  described  in  several  studies  [2—12].  High  mag-
etic  ﬁelds  offer  a better  signal  to  noise  ratio  and  excellent
patial  and  contrast  enhancement  resolutions.  A  good  sig-
al  to  noise  ratio  is  always  required,  as  is  correction  of  the
eld  inconsistencies,  which  are  more  common  with  3  Tesla
nstruments.  Presaturation  bands,  adjustment  of  ﬁeld  homo-
eneity  (Q4)  and  correct  choice  of  the  phase  direction  are
eeded.Sequences  can  be  programmed  as  follows:  when  the  cer-
ical  spine  has  not  been  examined  before  the  investigation
n  initial  T2  weighted  sagittal  sequence  on  the  whole  cer-
ical  column  is  useful,  combined  with  transverse  sections
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Table  1 The  set  of  sequences  used  for  MRI  investigation  of  the  BP.
Sequence  Orientation  FOV  (mm) Section
thickness  (mm)
Matrix  RT  (ms) ET  (ms) Acquisition
time
2D
T1  TSE  (±  FS) 3 planes 300*195  3  512*310  575  11  3  min  09
T2  TSE  (±  FS) 3 planes 300*195  3  512*310  3000  100  3  min  12
T2  TSE  STIR Coronal  250*250  3  448*269  4600  99  3  min  33
3D
T2  Space  TSE Coronal  (+  reconstructions) 380*380  0.9  448*448  1500  182  6  min  54
T2  Space  TSE  STIR  Coronal  (+  reconstructions  in  the
plane  of  the  plexus)
240*240  3  384*350  4000  249  4  min  50
Vibe  GRE  Coronal  (+  reconstructions)  300*300  1.2  256*256  12.2  4.4  2  min  27
T2  Space  TSE  STIR  ISO  Coronal  (+  reconstructions  in  the
plane  of  the  plexus)
380*380  0.9  384*384  3000  176  12  min  38
T1  Space  Coronal  (+  reconstructions  in  the
plane  of  the  plexus)
310*310  1.2  256*256  664  10  6  min  54
CISS  Sagittal  (reconstructions)  145*145  0.5  320*320  6.54  2.94  9  min  13
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erpendicular  to  the  axis  of  the  spinal  cord  if  any  abnormal-
ties  are  present  in  order  to  identify  somatic  disc  or  spinal
esions.
Myelography  sequences  (BALANCE  FFE  [Philips],  CISS
Siemens],  FIESTA  [GE])  are  usually  required  for  injuries  and
re  therefore  not  considered  in  this  article.
Once  the  cervical  spine  has  been  examined,  a  T1
eighted  sequence  without  fat  saturation  centered  on  the
athological  region  of  the  plexus  should  be  organized.  It
s  sometimes  helpful  to  carry  out  this  sequence  initially
n  the  unaffected  side  to  use  it  as  a  reference,  as  abnor-
alities  are  occasionally  difﬁcult  to  conﬁrm.  On  3 Tesla
maging,  3D  SPACE  isotropic  sequences  can  achieve  voxels  of
.9  mm3 with  reconstructions  in  all  spatial  planes.  In  order
n
d
(
igure 2. Normal appearances of the brachial plexus — sagittal sectio
howing the different components of the brachial plexus. a: at the eme
uscle (MS), subclavian artery (A) and clavicle (C); b: within the intersc
runk (IT); c: in the costoclavicular groove: lateral bundle (LB), posteri
uscle (PM).X.  Boulanger  et  al.
o  save  time,  the  image  can  be  recorded  on  a  coronal  view,
ith  strict  or  oblique  axial  and  sagittal  reconstructions  per-
ormed  secondarily.
This  ‘‘anatomical’’  or  morphological  sequence  is  essen-
ial  and  allows  the  different  components  of  the  thoracic
utlet  and  related  abnormalities  to  be  examined.  Nerve
bers  are  hypointense  compared  to  the  adjacent  hyperin-
ense  fat  and  are  isointense  compared  to  muscle  structures
Fig.  2).
2D  or  3D  T2  weighted  STIR  sequences  can  be  used
o  delineate  plexus  structures  because  of  the  homoge-
eous  fat  saturation.  Hyperintense  nerve  ﬁbers  are  clearly
istinguished  from  the  hypointense  muscle  and  saturated  fat
Fig.  3).  These  sequences  are  useful  for  detecting  peripheral
ns from inside outwards on T1 weighted MRI. Oblique sagittal TSE
rgence of the roots: anterior scalene muscle (AS), middle scalene
alene triangle: superior trunk (ST), middle trunk (MT) and inferior
or bundle (PB) and medial bundle (MB); d: in the pectoralis minor
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eFigure 3. T2 weighted 3D STIR MRI. The plexus structures are 
components. Planar reconstruction: a: oblique para-coronal; b: obl
nerve  abnormalities.  A  wide  FOV  allows  the  two  brachial
plexus  to  be  compared  from  their  origins  to  their  periph-
eries  allowing  any  signal  or  morphological  abnormality  to
be  easily  identiﬁed.  Multiplanar  isotropic  resolution  recons-
tructions  can  be  performed  in  a  T2  weighted  3D  STIR  SPACE
sequence.  Maximum  intensity  projection  (MIP)  or  reverse
MIP  processing  can  show  the  whole  plexus  over  one  to  two
sections  (Fig.  4).
T1  weighted  gadolinium  sequences  are  needed  to  assess
inﬂammatory  or  neoplastic  plexopathies  and  can  be  per-
formed  with  fat  saturation  using  2D  or  3D  acquisitions.
Additional  sagittal  or  coronal  sequences  with  the  arms
raised  and  MRI  angiographic  sequences  can  be  useful  in  tho-
racic  outlet  syndrome.Tractography  diffusion  tensor  imaging  is  currently  being
used  within  a  research  context  but  may  certainly  prove  use-
ful,  particularly  in  neoplastic  pathology  in  terms  of  planning
surgery.
u
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Figure 4. Normal appearance of the brachial plexus — T2 weighted 3D
plexus in a single section: a: MIP reconstructions; b: reverse MIP reconstrintense and clearly differentiated from the hypointense muscle
axial.
athological appearances
eoplastic diseases [13—19]
eoplastic  disease  in  the  brachial  plexus  can  be  intrinsic  or
xtrinsic  and  may  be  benign  or  malignant.
The  most  common  benign  intrinsic  lesions  are  Schwan-
omas  and  neuroﬁbromas  [17].  Schwannomas  are  benign
umors  arising  from  Schwann  cells  and  are  usually  solitary,
ell  demarcated,  encapsulated,  slow  going  and  painless.
ymptoms  are  rare  and  are  secondary  to  compression  of
he  nerve  with  large  tumors.  These  tumors  have  the  par-
icular  feature  of  growing  extrinsically  and  asymmetrically
nabling  them  to  be  excised  surgically.  Neuroﬁbromas  are
ncapsulated  tumors  arising  from  the  nerve  bundles,  which
nﬁltrate  the  nerve  from  which  they  originate  and  there-
ore  have  poorer  surgical  results.  Both  tumors  appear  as
usiform  lesions  lying  parallel  to  the  long  axis  of  the  nerve,
 STIR MRI. MIP processing provides a view of all of the parts of the
ruction.
950  X.  Boulanger  et  al.
Figure 5. Schwannoma in a 45-year-old patient with right arm dyesthesia. The various sagittal views show a solitary encapsulated eccentric
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uesion, compressing and displacing the plexus and vascular structures
TIR weighted MRI; c: T1 weighted MRI with homogeneous hypointen
nd an unenhanced peripheral line.
hich  are  hypointense  on  T2  weighted  MRI  and  have  a
ypointense  centre  creating  a  target  sign  and  are  isoin-
ense  or  hypointense  and  homogeneous  on  T1  weighted  MRI
nhancing  strongly  after  contrast  injection.  The  T2  weighted
alt  and  pepper  appearance  described  in  the  literature  is
ot  discriminatory  [16]  (Fig.  5).  Heterogeneous  appearances
ith  cystic  degeneration  are  usually  seen  in  Schwannomas.
opographic  features  are  useful  in  characterizing  lesions,
ith  an  extrinsic  growth  in  Schwannomas  and  inﬁltrating
isease  in  neuroﬁbromas.  Neuroﬁbromas  may  be  multiple
r  plexiform  when  they  are  pathognomic  with  type  1  neu-
oﬁbromatosis  (NF1).  These  then  involve  a  long  segment  of
erve  with  a  ‘‘bag  of  worms’’  appearance  on  MRI.  (Fig.  6).
Intrinsic  neoplastic  lesions  are  rarer  and  consist  mostly  of
he  malignant  peripheral  nerve  sheath  tumors  usually  seen
b
t
i
a2 weighted MRI with salt and pepper appearance in the lesion; b: T2
 d: T1 weighted MRI with gadolinium showing central enhancement
n  NF1.  The  same  lesions  may  be  seen  after  radiotherapy  and
an  develop  up  to  20  years  after  treatment  [5,20,21].
Although  it  is  not  often  straightforward  to  conﬁrm
hether  these  lesions  are  benign  or  malignant,  some  fea-
ures  such  as  size  (over  5  cm),  signal  heterogeneity  or
nhancement,  extension  to  adjacent  soft  or  bone  tissues  and
he  presence  of  metastases  suggest  malignancy.  Hyperme-
abolism  on  PET-CT  can  also  be  a  key  factor  in  suggesting
hether  the  lesion  is  benign  or  malignant,  although  low
ptake  does  not  deﬁnitively  exclude  malignancy.
Benign  and  malignant  extrinsic  tumors  can  also  cause
rachial  plexopathy.  The  benign  lesions  are  the  desmoids
umors,  lipomas,  lymphangiomas,  hemangiomas  and  per-
neuronal  cysts.  The  most  common  malignant  lesions
re  recurrences  of  breast  cancer,  apical  lung  tumors,
Imaging  of  the  non-traumatic  brachial  plexus  951
 TSE w
involv
T
T
o
a
v
s
c
t
t
t
d
e
a
C
a
c
s
r
s
s
c
c
d
o
i
s
c
t
OFigure 6. Plexiform neuroﬁbromas in type 1 neuroﬁbromatosis. T2
from the roots to the terminal branches; b: sagittal plane showing 
lymphomas,  metastatic  lymphadenopathy,  osteosarcomas
and  Ewing’s  sarcomas  (Fig.  7).
The  investigation  to  assess  apical  lung  tumors  and  [Q5]
Pancoast  syndrome  should  include  all  of  the  plexus  struc-
tures  including  the  nerve  roots  in  its  report.  Posterosuperior
or  anterosuperior  invasion  of  the  plexus  structures  does
not  in  itself  represent  a  contraindication  to  surgery.  Con-
trast  enhancement  in  the  anterior  scalene  muscle,  which
suggests  tumor  extension,  should  be  looked  for  routinely
[22,23].
Whilst  an  interface  defect  is  not  synonymous  with  tumor
extension,  deformity  or  circling  of  the  subclavian  artery  are
adverse  indicators  [22,23].
Radiation-induced plexopathy
It  can  be  difﬁcult  to  distinguish  plexus  disease  due  to  post-
radiation  ﬁbrosis  from  tumor  recurrence,  particularly  in
breast  carcinomas.  Post  irradiation  plexopathies  may  occur
within  6  months  after  radiotherapy  is  started  or  several
months  to  years  after  it  is  ﬁnished.  It  generally  develops
at  doses  over  60  Grays  [5]  and  the  main  MRI  ﬁndings  are
diffuse  uniform  thickening  of  the  radiated  segment  of  the
plexus  with  poorly  demarcated  fat  interfaces.  Appearances
are  hypointense  on  T1  weighted  MRI  with  moderate  to  exten-
sive  gadolinium  enhancement  and  hyperintense  on  T2  STIR  in
the  early  stage,  reﬂecting  the  inﬂammatory  changes  in  the
ﬁbrosis,  which  may  persist  for  several  years  [24].  FDG-PET
CT  is  certainly  useful  and  shows  normal  or  low  radio-tracer
uptake  [25,26].  Concomitant  involvement  of  the  adjacent
soft  tissues  and  the  presence  of  a  pleural  effusion  or  radia-
tion  pneumonia  in  the  apex  of  the  lung  support  the  diagnosis.
(Fig.  8).  In  the  chronic  stage,  radiation  plexus  ﬁbrosis  can
appear  as  a  T2  and  T1  weighted  hypointensity  without  con-
trast  enhancement  although  this  is  a  rare  ﬁnding.  If  any
diagnostic  doubt  is  present,  close  interval  MRI  or  PET  CT
monitoring  should  be  offered.
T
o
seighted MRI. a: coronal plane showing bilateral plexus involvement
ement of the three trunks in the interscalene triangle.
horacic outlet syndrome
horacic  outlet  syndrome  is  due  to  dynamic  compression
f  the  neurovascular  bundle  in  the  thoracic  outlet,  usu-
lly  when  raising  the  upper  limb.  Neuronal,  arterial  and
enous  structures  can  be  compressed  either  separately  or
imultaneously  within  the  interscalene  triangle,  the  costo-
lavicular  space  or  more  occasionally  the  pectoralis  minor
unnel  [27—29].  If  neurological  symptoms  are  present,  elec-
romyography  may  show  delayed  nerve  conduction  speed  in
he  C8  and  T1  territories.  The  clinical  diagnosis,  however,  is
ifﬁcult  and  CT  or  MRI  is  essential  in  order  to  establish  the
xact  causes  and  precise  sites  of  the  compression.
The  most  common  causes  are  bone  and  muscle-ligament
bnormalities.  The  bony  causes  are  cervical  ribs,  enlarged
7  transverse  processes  and  acquired,  often  post-traumatic,
bnormalities.  The  muscle  and  ligament  causes  include
ongenital  or  acquired  abnormalities  of  the  subclavian  or
calene  muscles  and  ﬁbrous  bands  with  or  without  cervical
ibs  or  enlarged  C7  transverse  processes  (Fig.  9).  In  addition,
ome  body  morphotypes  such  as  bodybuilders  and  young  tall
lim  women  with  sagging  shoulders  are  predisposed  to  the
ondition  [27].
Whilst  the  bone  abnormalities  can  be  conﬁrmed  by
onventional  radiography  or  CT,  muscular  and  ligament  con-
itions  are  best  identiﬁed  by  the  good  tissue  resolution
ffered  by  MRI.  Dynamic  maneuvers,  usually  with  the  arm
n  abduction  and  with  rotation  of  the  head  on  the  ipsilateral
ide  reduces  the  size  of  the  outlets  and  can  unmask  vascular
ompression  on  Doppler  ultrasound  or  MRI  angiography,  with
he  best  results  being  obtained  with  CT  angiography.
ther plexopathies [3,12,30,31]he  other  inﬂammatory  and  infectious  problems,  which
ccur  in  the  brachial  plexus,  include  the  Parsonage-Turner
yndrome,  otherwise  known  as  acute  brachial  plexus  neuritis
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Figure 7. 55-year-old patient with left arm pain as a result of recurrence of a tumor 19 years after surgery, radiotherapy and chemotherapy
treatment for a left breast ductal carcinoma. a and c: enhanced axial chest CT — tissue inﬁltration around the left subclavian artery and
brachial plexus in the pectoralis minor tunnel. a: FDG-PET showing increased uptake compatible with malignant disease; b: T1 weighted
MRI — homogeneous hypointensity in the lesion; e and f: T1 weighted MRI with gadolinium showing pronounced contrast enhancement in
the lesion.
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Figure 8. Radiation plexopathy in a patient following treatment for invasive ductal carcinoma of her left breast. a: sagittal T2 weighted
angle
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aMRI showing thickening of the three trunks in the interscalene tri
neighboring apical pulmonary ﬁbrosis supporting the suspected dia
moderate late enhancement of the brachial plexus trunks similar to
or  neuralgic  amyotrophy  of  the  shoulder  should  also  be  men-
tioned.  This  is  a  rare  syndrome  of  unknown  cause  involving
inﬂammation  of  the  nerves  of  the  shoulder,  arm  or  chest.
A  history  of  vaccination  or  recent  infection  is  reported  in
25%  of  cases  [30].  Patients  present  with  sudden  onset  sharp
shoulder  pain  with  no  history  of  injury  and  develop  ﬂaccid
paralysis,  usually  of  the  scapular  muscles,  a  few  days  later.
The  most  commonly  affected  muscles  are  the  supraspinosus
and  infraspinosus  and  the  condition  is  bilateral  in  a  third
of  cases.  The  paralysis  may  last  for  several  months  and  a
complete  recovery  is  generally  expected.  A  change  in  the
denervated  muscles  may  be  seen  on  MRI,  with  a  homoge-
neous  hyperintense  signal  on  T2  weighted  fat  saturation
sequences  and  amyotrophy  with  fat  inﬁltration  appearing
i
h
e
d, which is slightly hyperintense with loss of interfaces. Note the
s; b and c: T1 weighted MRI with and without gadolinium showing
apical lung ﬁbrosis.
s  a  hyperintensity  on  T1  weighted  sequences  may  be  seen
n  the  acute  stage  (Fig.  10).
Charcot-Marie-Tooth  disease  or  hypertrophic  neurop-
thy  is  a  hereditary  sensorimotor  neuropathy,  which  can
ffect  the  branches  of  the  brachial  plexus,  although  it
ore  commonly  involves  the  peripheral  nerves  in  the
rms  and  legs.  It  generally  affects  children  or  young
dults  and  is  characterized  by  focal  or  diffuse  thickening
f  one  or  more  peripheral  nerves  with  atrophy  of  the
ffected  limb.  Fusiform  thickening  of  the  nerve  structures
s  seen,  with  T2  weighted  hyperintensity  and  T1  weighted
ypointensity  and  diffuse  homogeneous  gadolinium
nhancement.  It  is  associated  with  acute  or  chronic  muscle
enervation.
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Figure 9. Thoracic outlet syndrome with enlarged C7 transverse process in a 40-year-old patient with right arm pain which worsens on
abduction. Low dose, unenhanced cervical column CT. a: axial section in the bone window showing an enlarged C7 transverse process on
the right; b: volume reconstruction; c: oblique sagittal reconstruction in the soft tissue window. The inferior trunk of the brachial plexus is
seen clearly in contact with the right transverse process of C7.
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Figure 10. Parsonage-Turner syndrome in a 35-year-old patient with sharp right shoulder pain and loss of strength in his right arm for
several weeks. Electromyography study compatible with the diagnosis. a: T1 FSE weighted axial MRI of the right shoulder — fat inﬁltration of
the supraspinosus and infraspinosus muscles; b: T2 STIR weighted sagittal MRI — slight hyperintensity in the supraspinosus and infraspinosus
muscles compatible with edema.
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MRI  is  the  reference  technique  for  assessing  brachial  plex-
opathies.  Advances  in  3  T  equipment  and  3D  sequences  offer
spatial  resolution  of  under  a  millimeter,  which  improves
diagnostic  performance.  In  the  future,  diffusion  tensor  imag-
ing  is  expected  to  elicit  further  indications,  which  have
not  yet  been  deﬁned.  It  is  still  always  essential  to  inter-
pret  results  alongside  the  clinical  ﬁndings  and  other  ﬁndings
from  the  assessment  for  all  cases.  In  some  situations,  PET-CT
should  be  used  in  addition  to  MRI,  particularly  if  recurrence
of  a  tumor  is  suspected.
TAKE-HOME  MESSAGES
• Good  knowledge  of  the  anatomy  of  the  brachial
plexus  is  essential  for  MRI  investigation  of  the
brachial  plexus
• Recent  development  in  3T  equipment  and  isometric
3D  sequences  are  improving  the  diagnostic
approach.
• The  most  common  non-traumatic  plexopathies
are  benign  tumor  lesions  and  post-radiation
damage.
• Contrast  enhancement  is  needed  to  investigate
inﬂammatory  or  tumour  plexopathies.
• FDG-PET  data  should  be  correlated  with
MRI  appearances  if  recurrence  of  tumor  is
suspected.
• Diffusion  tensor  imaging  could  play  a  role  in  planning
surgery  in  the  near  future.isclosure of interest
he  authors  declare  that  they  have  no  conﬂicts  of  interest
oncerning  this  article.
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